Wasp samples were collected with the help of an insect net/aspirator and collections were made during the rainy and autumn seasons. Each sample consisted of fifty field wasps (workers). Wasps were anesthetised with chloroform or with a mixture of chloroform and ether in the ratio of 1:3 and killed in warm water so as to ensure the complete protrusion of proboscis. Dead wasp samples were then preserved in Pamplle's fixative of following composition (Ruttner et al., 1978; Ruttner, 1988) .
Distilled water = 100 ml 95% Alcohol = 50 ml Formalin = 20 ml Acetic acid = 10 ml
Dissection and Mounting of Morphological Parts:
Different morphological parts were dissected out and mounted in specially prepared Arabic gum medium of following composition.
Arabic gum = 8 gm Distilled water = 8 ml Glycerine = 5 ml Acetic Acid = 3 ml Thymol = 1 to 2 crystals
The mountant was prepared in the laboratory by soaking 8 gm of Arabic gum in 8 ml of distilled water and kept overnight in the morning a mixture of glycerine, acetic acid and thymol were added to the above solution and mixed thoroughly in order to get a uniform mixture. The whole mixture was then heated on water bath at about 60 to 70 o C for about two hours. It was then filtered while hot, through the glass wool. The filterate was collected and stored as mountant.
All the morphological parts were mounted in between the two glass slides except tergites and sternites. The later were mounted on glass rods so as to retain their natural shape and for simplifying the procedure of measurement. The slides and rods thus prepared were then dried in an oven at 40 to 50°C.
Measurement of Morphological Parts:
Different morphological parts were measured with the help of a stereomicroscope equipped with an ocular scale except various wing venation angles. Measurement of different parametres of wing as well as various wing venation angles was taken with the help of a slide projector (Mattu, 1982) .
The following 59 morphological characters were studied: However, in case of Polistes hebraeus, a middle light and dark band on third and fourth tergite and on third sternite were also studied. (Norusis, 1985) . For the unweighted pair-group cluster analysis, the NTSYS-PC (Rohlf, 1987) was used with arithmetic averages (UPGMA) as described by Sneath and Sokal (1973) . The analysis was made with the direct options (all characters entered in the analysis) and equal prior probabilities of classification.
A) Mouthparts ( Fig)
The statistical analysis was performed in four phases. Only selected statistical results have been reproduced here because of the large number of characters and localities. The purpose of the first phase was to make an initial discriminant analysis of the localities and to determine how the V. auraria wasps from 10 localities could be clustered into a smaller number of biometrically similar groups. There were different regions in which measurement of all the characters for the collections were grouped by locality and entered as 10 groups in a discriminant analysis. It was followed by the reclassification of 500 individual wasps with coefficients from the analysis to get the extent to which the analysis discriminated among the localities. Wasps were assigned to the groups for which it had the highest probability of membership. With 10 groups of equal prior probability each could be correctly classified by chance alone.
For each character at each locality, the mean value was used to compute the coordinates of the centriods with respect to canonical determinant functions. The square roots of the Euclidean distances between each pair of localities were then computed from the coordinates of centroides. The similarities of the biometerics of the wasps collected at two localities are dependent upon the distances. The smaller the distance, the more similar are the biometrics of the wasps collected at two localities. A three dimensional graphs and a hierarchic UPGMA cluster analysis was made of the Euclidean distances of the localities (Sneath and Sok- al, 1973) and 2 biometric groups were recognized on this basis.
In the second phases, the discrimination among the 2 biometric groups were evaluated using all the 59 characters. All the measurements of the collections were regrouped into 2 biometric groups and entered in a discriminant analysis. It was followed by the reclassification of the individual wasps into 2 biometric groups. With 2 groups of equal prior probabilities 50% of the wasps could be correctly classified by chance only.
In third phase, evaluation of the contribution of the different character for discrimination into 2 biometric groups was carried out. This was done by following two methods. Firstly by ranking of the absolute values of the standardized discrimination function coefficients and secondly by ranking the absolute values of the correlations of the 59 characters with single discriminant function. As a result of these comparisons, a reduced number of characters was selected to provide a quick method for identification of the biometric groups.
In the fourth phase, the correlations between all the localities and altitudes were determined with the means values for each of 59 character as well as the canonical discriminant functions for the 10 localities of phase one.
RESULTS AND DISCUSSION:
Multivariate Antenna: Statistical analyses of biometrical data on wasps revealed significant (P<0.01) differences in most of the parameters of antenna except the length of pedicel (Table 1) . These results corroborate the earlier findings of Mattu and Verma (1983) for bee samples and Sharma (1996) for wasp samples collected from different parts of Himachal Pradesh. Such significant differences were also observed in the characters from bees from the eastern Himalayan region by Singh (1989) . Recently, Sharma (2000) also reported similar significant (P<0.01) differences in different antennal characters except length of scape in bumblebees samples collected from different localities of Himachal Pradesh.
Coefficient of variation was high for scape and pedicel, but, it was low for length of flagellum and total antennal length in wasp samples collected from different parts of Himachal Pradesh (Table 1) . These results are in conformity with the earlier observations of Sharma (1996) for wasps from the north western Himalayan region. Similar results were also observed by Mattu (1982) and Singh (1989) for bees from western and eastern Himalayan regions respectively.
Statistical analysis of biometrical data showed a significant (P<0.01, 0.05) positve correlation between altitude and length of flagellum and total antennal length except for length of pedicel and scape ( Forewing: Analysis of Variance showed significant differences (P<0.01) in length and breadth of forewing, length and breadth of radial cell and all wing venation angles in different wasp samples collected from Himachal Pradesh (Table 1) . Similar findings were also reported by Sharma (1996) in V. velutina samples from Himachal Pradesh. These results also corroborate the earlier findings of Mattu and Verma (1984a) and Singh (1989) , who also found significant differences in length and breadth of forewings and all the wing venation angles in bee samples colleced from the western and eastern Himalayan regions respectively. Sharma (2000) also found similar results for Bombus tunicatus samples from Himachal Pradesh.
Coefficient of variation was low for length of forewing, breadth of radial cell and most of the wing venation angles except 19, 20, 22, 24, 26, 27 and 29 (Table  1) . These results support the earlier findings of Mattu (1982) and Singh (1989) for bee samples from western and eastern Himalayan regions.
Correlation data showed a significant (P<0.01) negative correlation between altitude and angle 19, whereas, it was positively correlated (P<0.05) with wing venation angle 26 (Table 1) . However, Mattu and Verma (1984 a) reported a significant positive correlation between altitude and most of the wing venation angles in bee samples from different parts of Himachal Pradesh. But Sharma (1996) negative correlation between altitude and length of forewing, radial cell and angle 20, whereas, it was positively correlated with breadth of radial cell and other wing venation angles in wasps collected from Himachal Pradesh.
Hindwing: Statistical analysis of biometrical data revealed significant (P<0.01) differences in all the characters of hindwings of V. auraria samples collected from different parts of Himachal Pradesh (Table  1) . These results corroborate the earlier findings of Sharma (1996) , who also found significant differences in various V. velutina samples collected from different parts of Himachal Pradesh. Similar variations have also been reported earlier in honeybee and bumblebee samples collected from different parts of Himachal Pradesh (Mattu and Verma, 1984a; Sharma, 2000) .
Coefficient of variation was high for all the characters of hindwing (Table 1) . These findings are in agreement with the earlier findings of Sharma (1996 Sharma ( , 2000 , who also reported high values of coefficient of variation for hindwings except its length in wasp and bumblebees collected from Himachal Pradesh. But, Mattu (1982) and Singh (1989) have reported low values of coefficient of variations for hindwing characters of honeybees from western and eastern Himalayan regions.
In present investigations, altitude showed a significant positive correlation with number of hamuli (Table 1) . However, Sharma (1996) reported a significant (P<0.01) negative correlation between altitude and length of basal and apical portion of radial vein and length of discoidal vein, but a significant (P<0.05) positive correlation was stablished between altitude and length and breadth of hindwing in V. velutina samples from North West Himalayas.
Foreleg: Statistical analyses of biometrical data revealed significant differences (P<0.01) in all the parameters of foreleg in V. auraria samples collected from different parts of Himachal Pradesh (Table 1) . Similar variations were also observed in foreleg characters by Sharma (1996 Sharma ( , 2000 in wasps and bumblebee samples collected from different parts of the north west Himalayan region.
Statistical analyses revealed high values of coefficient of variation for all the morphological characters of foreleg, thus indicating heterogeneity in wasp populations.
Altitude showed a significant positive correlation (P<0.05) with length of tibia and tarsus but it was negatively correlated (P<0.01) with length of trochanter in wasp populations from different agroclimatic zones of Himachal Pradesh (Table 1) . But, Sharma (1996) showed a significant negative (P<0.01) correlation between altitude and foreleg charcters in V. velutina from Himachal Pradesh.
Hindleg: Analyses of variance revealed significant differences (P<0.01) in all characters of hindleg of Vespa auraria samples (Table 1) . These results are in conformity with the earlier findings of Sharma (1996) for wasp populations; Mattu and Verma (1984a) for honeybees and Sharma (2000) for bumblebees populations from different regions of Himachal Pradesh.
All the biometric characters of hindleg showed high values of coefficient of variation in V. auraria populations of Himachal Pradesh (Table 1) . Similar results were also reported by earlier authers for wasps (Sharma, 1996) and bumble bee (Sharma, 2000) populations from Himachal Pradesh.
Correlation analyses showed a significant (P<0.05) negative correlation between altitude and length of trochanter and tibia in wasp populations from different parts of Himachal Pradesh (Table 1) . These results do not agree with the earlier observations of some of the investigators who established a significant positve correlation between altitude and different hindleg characters for wasps (Sharma, 1996) , honey bees (Singh, 1989 ) and bumble bees (Sharma, 2000) .
Tergites: Statistical analysis of biometrical data showed significant differences in all the characters of third and fourth tergites in wasp samples from Himachal pradesh (Table 1) . Similar results were also reported by Sharma (1996) for Vespa sp.; Mattu and Verma (1984b) Present results showed high values of coefficient of variation for third and fourth tergites in wasp samples collected from different localities of Himachal Pradesh. These results corroborate the earlier observations of Mattu (1982) and Singh (1989) for bee samples from western and eastern Himalayan region respectively and Sharma (1996) for wasp samples from Himachal Pradesh.
Altitude showed a significant negative correlation (P<0.01) with width of light band as well as dark band of third tergite and width of dark band of fourth tergite. Sharma (1996) also found a significant negative correlation between altitude and different characters of third and fourth tergites in Vespa velutina samples collected from different parts of Himachal Pradesh. However, Mattu and Verma (1984b) (Sharma, 1996) ; Apis cerana (Mattu and Verma, 1984b, Singh, 1989) and Bombus tunicatus Sharma (2000) samples collected from different zones of Himalayan region.
Coefficient of variation was high for all characters of third and sixth sternites of Vespa auraria ( Table 1) . Some of the earlier investigators have also reported high values of coefficient of variation for Vespa velutina, Apis cerana and Bombus tunicatus samples from different region of Himachal Pradesh (Sharma, 1996; Mattu and Verma, 1984b , Singh, 1989 and Sharma, 2000 .
Altitude showed a significant negative correlation (P<0.01) with width of dark band and total width of third sternite, however, a significant (P<0.01) positive correlation was established between altitude and width of sixth sternite (Table 1) . However, Sharma (1996) reported a significant positive correlation (P<0.01) between altitude and width of dark band as well as total width of third sternite for wasp samples collected from different regions of north west Himalayas. Recently, Sharma (2000) also reported a significant negative correlation between altitude and width of sixth sternite in Bombus tunicatus samples from Himachal Pradesh.
Univariate biometrics and correlation analyses of biometrical data on golden wasp, Vespa auraria sampled from different agroclimatic zones of Himachal Pradesh. That most of morphological characters pertaining to length of maxillary palp, glossa, paraglossa, hypopharynx and total length of glossa and hypopharynx and breadth of glossa and hypopharynx of mouth parts, length of scape and pedicel of antenna, length and breadth of forewing and hindwing, length of trochanter and femur of foreleg and hindleg etc. showed a negative relationship with the altitudinal gradient. These results are in confirmily with Allen's Rule that protruding body parts are relatively shorter in the colder then warmer climates.
ii) Geographic Populations/Ecotypes of V. auraria S. Multivariate discriminant function analysis: (DFA) clustered all 10 wasp samples into 2 biometric groups. The 2 samples from northeast of Himachal Pradesh formed one biometric group arbitrarly named NEHP and 8 samples from southwest Himachal Pradesh formed the second group arbitrarily named as SWHP. NEHP is separated from SWHP primarily on discriminant canonical function 1. But the morphometric gap between the groups was quite distinct. Samples from localities along the boundary between the groups did not appear to form a transitional cline. For example, wasps from locality 3 taken at a lower elevation in Himachal Pradesh did not cluster with wasps from locality 7 also at lower elevations. Similarly, wasps from locality 7 located at higher elevation did not cluster with wasps from locality 8, also at a high elevation.
Although no striking physiographic feature separates the regions of these biometric groups yet a major climatic boundary does found a barrier. Analyses of future collection along this climatic boundary will be necessary to discover where the transition from one biometric type to other occurs or if the two groups coexist symparically. In the latter case, an appropriate taxonomic action would be in order.
The two biometric groups were distinguished by significant differences in 46 of the 59 characters. Wasps of NEHP group were larger, on the average than those of SWHP in most of length and breadth measurements, exceptions were character 11 (length of scape), 12 (length of pedicel), 16 iii) Taxonomically Significant Morphometric Characters: Univariate and multivariate discriminant analysis of 59 characters of V. auraria wasps collected from Himachal Pradesh revealed that following 3 characters could be used as the important discriminators for distinguishing different biometric groups of wasps (Table 1) . These pertain to hind wing (number of hamuli) and sternites (length and width of sixth sternite). Singh (1989) 
